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(£)-1-[2-Hydroxy-4,6-bis(methoxymeth- 
oxy)phenyl]-3-[3-methoxy-4-(methoxy- 
methoxy)phenyl]prop-2-en-1 -one 



P = 97.154 (4)° 
V = 2119.0 (10) A 3 
Z = 4 

Mo Ka radiation 
Data collection 

Rigaku Saturn CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(CrystalClear; Rigaku/MSC, 

2009) 

T mi „ = 0.975, r m „ = 0.981 



p. = 0.11 mm 
T = 113 K 

0.24 x 0.22 x 0.18 mm 



22288 measured reflections 
5259 independent reflections 
4715 reflections with I > 2a(l) 
R inl = 0.045 
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The title compound, C22H26O9, crystallizes with two indepen- 
dent molecules in the asymmetric unit in which the dihedral 
angles between the two benzene rings are 21.4 (2) and 5.1 (2)°. 
An intramolecular O— H- ■ O hydrogen bond occurs in each 
molecule. Intermolecular C— H- ■ O hydrogen bonds stabilize 
the crystal structure. 

Related literature 

For the biological activity of flavonoids, see: Jung et al. (2006); 
Ong & Khoo (1996); Vessal et al. (2003); Sousa et al. (2004). 
For bond-length data, see: Allen et al (1987); Chu et al. (2004); 
Zhang et al. (2011). For the preparation, see: Duan et al. 
(2006). 




Experimental 

Crystal data 

C22H26O9 
M, = 434.43 
Monoclinic, P2, 



Refinement 

R[F 2 > 2a(F 2 )] = 0.038 

W R(F 2 ) = 0.076 

S = 1.03 

5259 reflections 

569 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



1 restraint 

H-atom parameters constrained 
Ap max = 0.21 e A~ 3 
A/> mi „ = -0.18 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


05-H5-06 


0.84 


1.75 


2.506 (2) 


148 


014-H14-015 


0.84 


1.72 


2.475 (2) 


148 


C8-H8C- ■ 08' 


0.98 


2.57 


3.312 (3) 


132 


C9-H9/1-05" 


0.99 


2.52 


3.444 (3) 


155 


Symmetry codes: (i) x — 


l,y.z-l;(ii) 


-x + l,y-l 


-z + 1. 





12.008 (3) A 
= 13.016 (4) A 
13.663 (4) A 



Data collection: CrystalClear-SM Expert (Rigaku/MSC, 2009); cell 
refinement: CrystalClear-SM Expert; data reduction: CrystalClear-SM 
Expert; program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: SHELXTL (Sheldrick, 2008); software 
used to prepare material for publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5f03). 
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(E)-l- [2-Hydroxy-4,6-bis(methoxymethoxy)phenyl] -3- [3-methoxy-4- 
(methoxymethoxy)phenyl]prop-2-en-l-one 

L.-S. Chang, C.-Y. Li, Y.-M. Zhao, F. Xu and Z.-Y Gu 
Comment 

Several flavonoids, such as Hesperidin and naringin(Jung et al, 2006), myricetin (Ong & Khoo, 1996), quercetin (Vessal et 
al, 2003), Kaempferol-3,7-0-(r)-dirhamnoside (Sousa et al, 2004), have been reported to treat diabetes. We synthesized a 
series of 5,7-dihydroxy flavonoids. The vitro antidiabetic activity experiment showed that most of the flavonoids showed 
a remarkable in vitro anti-diabetic activity. The title compound, (£)-l-(2-hydroxy-4,6-bis(methoxymethoxy)phenyl)-3- (3- 
methoxy-4-(methoxymethoxy)phenyl)prop-2-en-l-one was prepared as an intermediate. 

In title compound, C22H26O9, crystallizes with two independent molecules in the asymmetric unit. All bond lengths 
and angles in the molecular are normal (Allen et al, 1987) and in a good agreement with those reported previously (Chu 
et al, 2004; Zhang et al, 2011). The dihedral angle between two phenyl ring (CI— C6 and C14— C19; C23— C28 and 
C36 — C41) are 21.4 (2)° and 5.1 (2) °, respectively. The C — H - O intermolecular hydrogen bonds stabilized the crystal 
structure (Table 1). 

Experimental 

A round-bottomed flask was charged with 1.52 g (10 mmol) of 4-hydroxy-3-methoxybenzaldehyde, 9.66 g (70 mmol) of 
K2CO3, 805 mg (10 mmol) of chloromethyl methyl ether (MO MCI) and 30 ml of anhydrous acetone, and the mixture 
was stirred at room temperature for four hours. The reaction mixture was filtered, and evaporated to afford 3-methoxy-4- 
(methoxymethoxy)benzaldehyde. Dropwise chloromethyl methyl ether (4.83 g, 6 mmol) was added to a mixture of 2,4,6- 
trihydroxyacetophenone (503.0 mg, 3 mmol) and K2CO3 (2.89 g, 21 mmol) in anhydrous acetone (30 ml). The mixture was 
heated at reflux for 1.5 h, filtered, and evaporated to afford 2-hydroxy-4,6-dimethoxymethoxyacetophenone. Then 3-meth- 
oxy-4-(methoxymethoxy)benzaldehyde (589 mg, 3.0 mmol) in 60% NaOH aqua (8 ml) and MeOH (15 ml) was added and 
stirred for 24 h. The resulting mixture was poured into cold 2 MHC1 (40 ml), and then extracted with three 20-ml portions of 
EtOAc. The organic layer was washed with water and saturated brine, dried over MgS04, and evaporated to afford the title 
compound via recrystallization from EtOH (Duan et al, 2006). Single crystals suitable for X-ray diffraction were obtained 
from slow evaporation of a solution of the pure title compound in ethanol at room temperature. 

Refinement 

All H atoms were found on difference maps, with C — H = 0.95-0.99, O — H = 0.84 A and included in the final cycles of 
refinement using a riding model, with (7j S0 (H) = 1.2£/ e n(C) and 1.5£/ e q(C, O) for the methyl and hydroxyl H atoms. 
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Figures 




Fig. 1 . View of the title compound, with displacement ellipsoids drawn at the 40% probability 
level. 



(£)-1-[2-Hydroxy-4,6-bis(methoxymethoxy)phenyl]-3- [3-methoxy-4-(methoxymethoxy)phenyl]prop-2-en-1-one 



Crystal data 
C22H26O9 
M r = 434.43 
Monoclinic, P2\ 
Hall symbol: P 2yb 
a = 12.008 (3) A 
b= 13.016 (4) A 
c= 13.663 (4) A 
(3 = 97.154(4)° 

K=2119.0 (10) A 3 
Z=4 



^(000) = 920 

D x = 1.362 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 7434 reflections 

9= 1.7-27.9° 

jj. = 0.11 mm 1 

T= 113 K 

Block, orange 

0.24 x 0.22 x 0.18 mm 



Data collection 



Rigaku Saturn CCD area-detector 
diffractometer 

Radiation source: rotating anode 
multilayer 

Detector resolution: 14.63 pixels mm" 1 
co and cp scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku/MSC, 2009) 
r min = 0.975, J max = 0.981 
22288 measured reflections 



5259 independent reflections 

47 1 5 reflections with I > 20(7) 
R int = 0.045 



£ = -14^15 
Jfc = -17-»17 
/=-17-»17 



Refinement 



Refinement on F 

Least-squares matrix: full 

R[F 2 > 2o(F 2 )} = 0.038 

wR(F 2 ) = 0.076 

S= 1.03 

5259 reflections 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = 1/[0 2 (F O 2 ) + (0.0347P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 



(A/a) n 



0.001 
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569 parameters Ap max = 0.21 e A 

1 restraint Ap min = -0 . 1 8 e A~ 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 




y 




z 


II- *IIJ 

^iso ' ^eq 


Ol 


0.22434 


(13) 


0.90191 


(12) 


0.50952 (12) 


0.0273 (4) 


02 


0.14482 


(13) 


0.95752 


(11) 


0.35274(11) 


0.0244 (4) 


03 


0.58068 


(13) 


0.88250 


(11) 


0.69967 (11) 


0.0249 (4) 


04 


0.46961 


(13) 


0.78830 


(13) 


0.79761 (12) 


0.0312(4) 


05 


0.48367 


(14) 


1.17704 


(12) 


0.49837 (12) 


0.0302 (4) 


H5 


0.5482 




1.1951 




0.5233 


0.045* 


06 


0.66802 


(13) 


1.16766 


(12) 


0.60636 (11) 


0.0267 (4) 


07 


0.91164 


(14) 


0.91335 


(12) 


1.08562 (11) 


0.0273 (4) 


08 


1.09693 


(14) 


1.01811 


(12) 


1.11830 (11) 


0.0257 (4) 


09 


1.19143 


(13) 


1.17603 


(12) 


1.14491 (11) 


0.0266 (4) 


O10 


0.18533 


(13) 


0.81450 


(12) 


0.00995 (11) 


0.0265 (4) 


Oil 


0.15303 


(14) 


0.77679 


(11) 


-0.15985 (12) 


0.0275 (4) 


012 


0.49745 


(13) 


0.80118 


(12) 


0.25640 (11) 


0.0273 (4) 


013 


0.44653 


(14) 


0.97448 


(11) 


0.26498 (12) 


0.0296 (4) 


014 


0.46845 


(14) 


0.56582 


(13) 


-0.01679 (12) 


0.0329 (4) 


H14 


0.5328 




0.5489 




0.0095 


0.049* 


015 


0.64358 


(14) 


0.57331 


(13) 


0.09948 (12) 


0.0360 (4) 


016 


0.89706 


(13) 


0.82460 


(12) 


0.57367 (11) 


0.0248 (4) 


017 


1.08189 


(13) 


0.71974 


(11) 


0.60496(11) 


0.0233 (4) 


018 


1.18426 


(13) 


0.56566 


(12) 


0.63086 (11) 


0.0266 (4) 


CI 


0.53421 


(18) 


1.03548 


(16) 


0.60884 (15) 


0.0195 (5) 


C2 


0.45869 


(19) 


1.08459 


(16) 


0.53524 (16) 


0.0213 (5) 


C3 


0.35580 


(19) 


1.04253 


(17) 


0.49855 (16) 


0.0222 (5) 


H3 


0.3074 




1.0772 




0.4489 


0.027* 


C4 


0.32511 


(19) 


0.94969 


(17) 


0.53531 (16) 


0.0225 (5) 


C5 


0.39895 


(19) 


0.89474 


(17) 


0.60430 (16) 


0.0244 (5) 


H5A 


0.3777 




0.8297 




0.6274 


0.029* 


C6 


0.50153 


(18) 


0.93550 


(17) 


0.63790 (16) 


0.0218(5) 


C7 


0.13674 


(19) 


0.95890 


(18) 


0.45297 (17) 


0.0255 (5) 


H7A 


0.0633 




0.9298 




0.4645 


0.031* 
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